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(54) WATER-RESISTANT INK 
COMPOSITION 

(57) Abstract 



PROBLEM TO BE SOLVED: To 
provide a water-resistant ink 
composition having high storage 
stability and high ink delivery 
stability, especially, hue stability as 
well as high water resistance. 

SOLUTION: This composition 
comprises 10 pts.wt water-soluble 
dye compound and/or organic 
pigment compound, 2-60 pts.wt 
organosilicon compound (C) obtained 
by hydrolyzing 1 00 pts.wt (A) 
hydrolyzable silane prepared by 
reacting (i) an amino organic group- 
containing hydrolyzable silane 
represented by formula 1: 
YR1mSiR23-n (wherein R1 is a 1-8C 
monovalent hydrocarbon group; R2 is 
a 1-4C alkoxyl or acryloxy; Y is an 
amino organic group; and m is 0 or 1) 
with (ii) an organic monoepoxy 
compound in an amount to give 0.01- 
20 mol of the epoxy groups per mol 
of the amino groups or partial 
hydrolyzate of compound A and 5- 
200 pts.wt (B) represented by 
formula II: R3nSiR44-n (wherein R3 is 
a 1-8C monovalent hydrocarbon 
group; R4 is a 1-4C alkoxyl or 
acyloxy; and n is 0, 1 , or 2), or a 
partial hydrolyzate of component B 
and 30-10,000 pts.wt water. 
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(54) W7(c^>^iSric«J 



(57) [£»] 

[&fc^£J ( I ) *»tt!MHt^«»«/Xttlri 
mWt&VB* (ID TE— »SC ( 1 ) 
YR'.S i R 2 j-i - (1) 

(R»ttC,~C,©-HKISMfc**** R J «C,~C 4 ©7 
;^^->lXIJ7yD+->l, YlJ75yX^Pfr$ 
S, mttOXttl. ) T«Sfti7S;mtiI* 

=EJHC*fLO. 0 1-2 OtJKOX^i'IfcftSiT 

tt->7> (a) xtt-i-o»»ip*»*4ii i o ossgs 

t, Tf2-$j£ (2) 

R».S i RVn - <2) 

(R»ttC,-C,©-ffl«fl;***, R<teC,~C 4 (D7 
i^ + vlXli7->n+vI, nttO. 1X122. ) T 

*sn*no*»»tt*>7> (B) x»i*©a5»in2K»» 
n**«ir-f*fl:^« (O . din ****** 



- l - 



ftmW-l 1 -3 1 5 2 3 1 



m*m i3 ( i ) **ttft*wba*Rtf /xtt*r» 

i oa«s, (in te-sss: ( i ) 
YR'.S i rv. - (i) 

<5£*. R'tt&StRl -8 ©#fi&X»B&©~ Kit 
ft*&S, R«ttl5l*ftl~4 07;i'3*5'*Xtt7^ 

□ Ytt75 mliOXH 

it**. ) T.aa*ia7 5y*^***a**wr* 

JD*»*tt->9> (i) K*fl!>^7 3/*l^fc» 
LO. 0 1-2 Ot;^X#* «T*T« : fcy' 
x#*->fc£$i (i i) ££&£i*£iD*#&tt->5> 

(a) x»«©a5»io*5W!Mii i o oaaset, rsa- 
teic (2) 

R 5 ,,S i RVo - (2) 

(a*. R'tt&BK 1 - 8 ©UsMlXBSBfcarF** 
# L&V»B»©— tt*Mb***. R««K^gc 1 - 4 © 

s. ) T«*naua*»«ftt->5> (b) xtt*©*» 

iafrfrm® 5-2 O OM«£SlD**M!W-S::iKJ: 
oTiSnSffil^M^* (O 2-6 011^, 

atf (i i i) * 

3 0-1 0, 0 0 Oli»mt4Ct*»ltt« 
»*tt-f>*BJ*». 

Nft#H2] (I) *»tt»*fc£*Rtf/xtt*r« 

mmtG® i o a*gB, (in tib-hsss ( i ) 

YR'.S i RV. - (1) 

<5£*. R'ttR** 1 - 8 0*«fcXtt«lO-«» 
fb*J?tS> R J «^^|gCl ~4CD7;i^^^xSX«7x 

□ Ytt73/S-&*rW«ST*D, m«OXte 

it**. ) r«sn*7s 

ijn*#sn±->7 > ( i ) xtt*®8#to*#flMb i o o 

fiftgBt, TIB-JKiS (2) 

R 3 „S i RVn - (2) 

WL£^it&©~ mmitTHSkm, R«i4j!t**i~4© 

7;U^ + ->SXtt7->n+->S, n«0, 1X«2T* 
*. ) T^$n5iD*#£?tt->7> (B)'xtt*©«# 
UQfrftmVn 5-20 OM««t*iO*»*r*HiKJ: 
oT'#&n*lJP*»«^{', ■f-©^W75/Sl ; E;l/fc 
WbO. 0 1-2 O^Jl/WXtf+v'giifcSSTWHt^ 
;x#+->ft^« (i i) SfiJ&SH-Tfc&ttSW** 

(d) 2-6oasa5, at; 

(III)*- 30 

-lo, o o oMas^-rsniSfcttfc-rsB* 

t«**3] 7s/a^w***^-r*sc (i) 
©ip*##tt 
[<bi3 



H a NCH 2 CH, NHCHj CHj CH , Si(OCHs) 3 
H 2 NCH 2 CH 2 NHCH 2 CH, CH 2 Si(OCHjCHj) s 

CH, 

H 2 NCH 2 CH 2 NHCHj CH 2 CH 2 SiCOCH^ 

CH, 

H 2 NCH a CH 2 NHCH 2 CH 2 CH 2 Si(OtHjCH s ) 2 
H 2 NCH 2 CH 2 CH, Si(OCH,)s 
H 2 NCH 2 CH 2 CH 2 Si(OCH 2 CH^, 

CH, 

HjNCHjCHjCHjSifOCHjJj Xli 
CH, 

H 2 NCHjCHj CHj Si(OCH 2 CH,) 2 
TfcSW** 1 Xtt 2 SB«©ffi*te-f >^tua«. 

(4) 

[<b2] 

CH 2 -CH-R e -R M ... ( 4 ) 

O 

(SM». R 5 texffi©=fr}IS£^U R * 

m&x\m&7)\>>r-)]<m. (**) 7>un^>s, 

^ay>Hf. Xtt-S i R",S (R"ttft*Rl~ 
4C7JWM. 7JU3*->gXte7->a=^>gT* 

*) *^-r. ) T*$n*fe©T**ii*ai7iS3© 
m#ms] s (2) ©im*^*tt->7>**, 

S i (OCHj) 4 
S i (OCH 2 CH s ) 4 
CHjS i (OCHj) 3 
CHjS i (OCHjCHj) j 

(CH,) 2 S i (OCHj) 2 X« 

(CH S ) 2 S i (OCH 2 CHj) : 
T*5»#Jg 1 75M 4 © ^?n& 1 «E«©B*tt-f > 

C»#«6] ^S^J1~4 0aft«*£*rLTfcS« 
1 rtS 5 © Hfft* 1 q«2<SOB*tti' > ? 

[»#3«7 3 -f >*5?xy >E*fflT**«#JSl7S 
S 6 1 fllB«0»*tt-f >*BJ*#». 

to 0 0 13 

[$89§©B-r*8ffi#»] *»Btt. *tt-f>**BH 
fcB**i*. mz4>9&x.y hEB»ttlE»BCB^ 
*CtA«T**-f >^BriE*T*t>T, ftEBttfcai* 

fiBSE**Cb«ftfc»*tt-f 

[0 0 0 2] 



- 2 - 



1-315231 



0. -f hlES;£8j£UTtt«*©-r >2 (12 

[0 0 0 3] £C1*T. -Kfc'f >9*Sx.y 

[0 0 0 4] LfrU -f >^B»«»ffOttl60ft±t 
g;Jt£*l^O**. *0«fTfeWlCfi**nTV»*«tt 
-f>^-/iy h:/i;>^— l^»fc©a«* 
«*fc2CMtt*«£j&«£<&-3T 

[0 0 0 5] BP'S, SfiElMtenTV»*»fitt©J:H* 

ft £ CflMi 5 <h ft? H&tffi © C *fc £\z£K)&frl, 
<h*T**. Cintt»»aflc*«*jStt"T* 
*fci±diSfcJ£tt©fl±©&*S&;!iDS*lT 

irftfcttfciift, "*ns©J«#*«*4ii?tf&*, H«t*m 

[0 0 0 6] £©*#, »»*-f >^©*«7;l<3— ^ 

tt#s<ft:«. 

[0 0 0 7] — 5M*e#KE«ttSflrfctf. *«t 
tS-&S**tt*** Tfetfj 6 7 [6] (3 5 6 - 3 6 1 

(1 9 9 4) ) C«ft*nT^5. cnttftftgflctT 
;^+->->UJH«»Al/. Rfctt*8fc1i:fcfe©T* 

«6, S^-SOjNaS, -NHjS, -CNSfci:©® 

At*ii<hteBi|-e*i9, Lfrfc::©<fc 3£t>©Ttt* 

[0 0 0 8] rftUj 66 [9] (5 17-52 

2 (1 9 9 3) ) Kite, f h7l h^y-/7>Xl^f 

;p h u x h * •> -> 7 > \z &m z mm t , v mm 



ft****. 

[0 0 0 9] kk. -&WKB#tttf4&;M£LT£ 
< &m ^ n* <b © c -> 'J 3 - >{bft*** ».o > una* 

T-££&&©«*$9£<, *-aTt>3WH4TT*>** 

£7;W;UttSjK"**>©J&«£***©T. CCDJ:5tt* 

[0 0 10] «jfiTttJ:oJ:5&ftfiK:B*tt*»fc-a- 
**tt©#y7S>a«J8V»S*&rt*£*JlS: 
Jt6*l**«, #'J75>S©75/g. »K1«73,' 
*©El£tt, J&SttfCfcO, 3fe**4 J ©7l/S##»"f* 

[0 0 11] SfcHK, #M¥6-2 7 9 6 7 8<§4H8 
5/ h'J7^3 + ->->7>t-?-©75/S<i:S^-r-5* 
r- h V 7 ;V 3 * -> -> 5 > © «k 3 ft*r$&K{t£4il £M K 
nttfeSSS75/S**7'n«v^$nTVi*fci&, fim 

#©5fc£ttOTRlr>«-&#**. 3eCi0^j*Ttt, 

[00123 *%w\z, ±Eitfi»i:e*asnfc%© 

[0 0 l 3] 

i^*, ( I ) **tt»»ftft»Xtf/XttW«M*MI:ft 
*. (II) TI2-«SS: (l) 
YR'.S i RV, - (l) 

«+, R'»4ft**l-8©^itjftXtt«ift©-IB« 
ft*5Slg. R«»Ml*ftl-4©7;i3*->aiXtt7>' 

IT**. ) T*£*l*7 5y*SW*r«S££*r*-S 
m*KM&i'7> (i) MOMTSylltW:*} 
LO. 0 l ~2 0tMZ#*y«i«i;5Itlrl€y 
X#*->ft'&ft (i i) *Kl6**fclll*»l»tt*>5> 



- 3 - 



1-3152 



(a) xtt-t©w»»*»»» i o oaigpt. tib— 
asss (2) 

R S „S i RV» - (2) 

*bfcv>llift©HKifcft:**S, RH4B*R1~4© 

7^3*5/»Xtt75/a*i/S, nl40. 

5. ) T?*Sn*lD*»*tt2/5> (B) X\Z*CD®ft 

tiafrfrm® 5-2 o 0M«£©s#»fc*«t>*wii« 
#r*itfcJ:"3T#6n*5(r*ir-f*fl:-&* (C) , 

*ir>tt, ±e-«s (i) o73;mtism 
■rzta*ttm&'>7> (i) xtt-t©«*Min*iiWJP* i 
0 b«*»t, ±E-«iC (2) ©jp*4H!HtS/9 > 
(B) Xtt*O«»l0*»**5-2 0 0a««t©jB 

mz. t<D^7S.y mi =EMZML0. 01~20t 
^OX^+^XtftiJiTfldtyx**^^* (i 
i) *K**-&*Cik:J:-aT#6n*W«y-f*fls^ 
« (D) . Stf (I I I) *£#A&©t>J£TB2-&-r*;i 
iJC«fc-3T#6.n-S-f >^»JSK«*t, *tt-f 
fcEflWS (»C-f yf>Vs.v hES^fe) fcjffcfctt 

[ o o 1 4] t^x, *5EMtt. ( i ) imm&fcG 

ttfttf /Xtt*«UOTMt£4ll 1 0 fi«g&. (II) ±E 
**$--r*flS-fr* (C) XB (D) 2~6 0fi»gi5, s 

V (i 1 1) *3o~io, oo om&mz^LTfc 

[0 0 15] ttT. *^BJIcr>^H(c#L<l5iBJ-r ; 5. 
*3S9I© (I) i£#T»***tt!MsWl:£»tt, - 

LTJBV»6h*fe©*#WC«8'r*i:£*«T*. 
Wfctt73'v H^fxn-i 7, 7->y Hxp-2 3. 
T'yy K-fXP-7 3, 7->y H-fXD- 7 9 , ^-f U 
* h-fXD-8 6^©-fXP-SS;^» 75/yFUvF 
1, 7->^Hl^yH8, 7->y HU«> H 1 4, Tisy F 
UyF3 7, 75^PUyF5 2, 7^yKUyh*8 
7. 7->y HUy H 9 2. 7->yh*l/yKl 0 3, 7> 
y h*L"> K2 8 9, U7^f^l/7 K 4 3? ©"?■£> £ 
7->y F7>-9, 7->7K^-9 2, 7*>>;/ 
F7>-8 7. 'J7£x>f Zf?)l>—1 5, 1/ £ F 7 
;l>-8 6«©->7>5P#», 7->>y 2. ^-T U 

£ h7"5-;/:7 2 2, ^< U£ F7*7yi7 1 5 4. 7-H 
77'^ 2*©7*5-;/£»^&££i|itf*£i#T$ 

[0 0 16] ftfc, £©J: 3 



S£mSi*rSfc&K;ui/*>K:rFU7£T^lf|i$n, 

n e> stkic^«?$ *5 1 7)1% u it £*-r t> ©#& a t 

*©*3&t>©Tfe»aK:«lW#a. 
[0 0 17] *TtTOf£ LTtt, 7-'J>7"77 

77-^h'fID-, ^7^10-, 
>F*U>S?, UV-AU»1«, U-+WFC, /t- 
n>M/-yh'2B. 7*U U7>h*-'5>6B, 7J- 
5>3B, *^JWVfsJ-Uy F 

7*D->7X>7\>i,-. 7 7-XFX;*K7> 
7*ny7x>^U->fc<b*;SWSft2>. 
[0018] (II) LT&ffl-f 

zmm'r'tmfcti® (a x« (d) «, *^^©-r> 

**ft:;&lr»Tfc**j£tt©*>©T**. L^b, 
077*&2©»ft**W-r£fc*«fcV»©T. ftjQCg 

[0 0 19] C©*«ir-f (C) «, 
.fcSfc, (i) TE-fiSS (1) 
YR'.S i RV, ... (1) 

(5*;^ Resting i~8©#H&xt4tt&©— fffiw 

<t*»*. RHiK*Rl~-4©7^3*S/*Xtt7-> 
o*S/», Y»475yat^fiT«-«»T*D. mBOXB 

iD7K^#->7>ic (i i) Wit/i#*vfk^i^ 

R«3-frT&6lO*#*te«>5> (A) xt4*©«»Un 

TE-iKS (2) 
R 3 „S i RV„ - (2) 

(5£*. R'ttK^S 1 ~ 8 ©#e«XttS3!ilg J ?£-g- 
*b^V»«jft©—ttiiMfc***, R 4 «^&1~4© 
7;V3=^r->SXtt7->D^->S, n«0. lX«2Tfe 
*. ) T*Sn*J0*»»tt->5> (B) Xtt-t©»» 

Mfcftm® i * ia*^^r s ci^ctoTnen-sb© 

[0 0 2 0] mmnmtG® (D) ±e- 
*SC (1) ©7sy*^*«*s^-r5fti*»»tt 

■>7> (i) XJ4-t©aS«-Dn*»«Mlft. ±E-«5£ 

(2) ©m*»*tt->5> (b) xtt-t©afj»in*»« 

1^;KCML0. 0 1~2 0 ; tMl^ylia5i 

©W«^yx#^->fb^*HKS«s-&5c:<i:fc«fco 
Tf#e>n*t>©T*5. 

[0 0 2 1] ST, ±E«T*!r-f*{k^» (C) ICO^ 

TUiB^-r^i, ±Ein*»»tt->7> (A) (4. 
x&2«w±£ii:£®£bTffl^e>n£. ^©sb 

[0 0 2 2] i©ttJ*»*tt5/7> (A) »4. (i)T 

ae-«a (i) 



TT ptj "1 J- J- \J ± *j d 



YR'.S i RV. - (1) 

t« $ ns 7 5 j s^fr w®s £ *rr *ia*#&£ -> ? 

>K. (i i) *$*yx#*iWfc£$l£K&£ii*;: 
t K <fc o T» 5. ftfc <DT& 2> . 
[0 0 2 3] ±fE-)l§5£ (1) R'«k^IS1~8 

tt±g5 £ a p y & f tfj§ l tz m *. w\ u y >it 

-CHj, -CHjCHj. -CH 2 CH 2 C 
Hj, -CH (CHj) 2 , -CH 2 CH 2 CH 2 CH„ - 
CH (CH 3 ) CHjCHj, -CH r CH (CH,) C 

h 3> -c (ch,) „ -c 6 h s> -CiH^amm^ 

[0 0 2 4] R2«^gCl~4<D7;W3^->S 
X«7->n^->ST*f3, AttWKtt. -OCH„ - 
OCH,CH 3 . -OCH 2 CH 2 CH 3 , -OCH (C 
H 3 ) j, -OCH 2 CHjCH 2 CHj, -OCH (C 
Hj) CH,CHj, -OCH 2 CH (CH,) CH„ -O 
C (CH 3 ) j, -OCOCHj. -OCOCH 2 CH,& 

[0 0 2 5] Y«7 5yS^W«*TafeD, WZ\iT 

iess; (3) -ZTK-znz^o&mf e.ns. 

[0 0 2 6] 

Mb 3] 

^N-(R 7 NH).-R B - •- (3) 

R« 

(5£<K R 5 , R 6 \Z*mM?X\*&im®.l'~8<D-ffi&. 
fcTkfUSTa&S. R5tR 6 ttSlMc:|l-TfeoT 
fcSft^T^T^J:^ R', R 8 «^*IS 1 ~ 8 CD-ffi 
pHtSTK^ST, R'tR^iS^lClfl-TfecTfcS^o 
T^Tfe«fc^. pte0Xtel~3<Dg&T£>5. ) 

[0 0 2 7] ftfc, 0?S?t& 1 - 8 OHB»ft**itt. 
R'TSJBJbfc^rotl^^Tfe^o 1 ~ 8 ©zUffi 

[0 0 2 8] YtLTJ^WlCli. TEjfcTjSSttS'b 
OS*tf*^t3&«T*a. H,NCH r , H (CH 3 ) 
NCH,-, H 2 NCH 2 CH 2 -, H (CH,) NCH 2 C 
Hj-. H 2 NCH 2 CH 2 CH 2 -, H (CH,) NCH, 
CH,CH r , (CH,) 2 NCH 2 CH 2 CH 2 -, H 2 N 
CH 2 CH 2 NHCH 2 CH 2 CH 2 -, H (CH,) NCH 
jCHjNHCHjCHjCHr, (CH,) 2 NCH 2 CH 
2 NHCH 2 CH 2 CH 2 -. HjNCHjCHjNHCHjC 
H 2 NHCH 2 CH 2 CH 2 -, H (CH,) NCH,CH, 
NHCHsCHjNHCHjCHjCHj- 

[0 0 2 9] cri€)0*TttttT©*>0**Sf*b^. H 
jNCHjCHjCHj-, H 2 NCH 2 CH 2 NHCH 2 CH 



jCH r , H 2 NCH 2 CH 2 NHCH 2 CH 2 NHCH 2 C 
HjCH r 

[0 0 3 0] fcis. mliOXBR*0. ffi£b<tt0 

[0 0 3 1] ±E* (1) ©75;S*t**i*tt 
•fZlM*ttm&^7> (A) <hbT«, T12<Z)fcro£t&J 

*-T4it*«T*S. H 2 NCH 2 S i (OCH,) 3 . H 
,NCH,S i (OCH 2 CH 3 ) „ HjNCHjS i CH, 

(OCH,) j, HjNCHjS i CH, (OCH,C 
H 3 ) 2 . H 2 NCH 2 CH,S i (OCH,) ,. H,NCH 
,CH,Si (OCH 2 CH,) H,NCH,CH,SiC 
H, (OCH,) 2 . H 2 NCH 2 CH 2 S i CH, (OCH, 
CH,) j, H 2 NCH 2 CH 2 CH 2 S i (OCH,) ,. H 
2 NCH 2 CHjCH 2 S i (OCH 2 CH,) „ H,NCH 
,CH,CH,S i CH 3 (OCH,) ,. HjNCH 2 CH 2 
CH 2 S i CH, (OCH 2 CH,) 2 , H (CH,) NCH 
,CH,CH,S i (OCH,) „ H (CH,) NCH 2 C 
HjCH 2 S i (OCHjCH,) ,, H (CH,) NCH, 
CH,CH,S i CH, (OCH,) j. H (CH,) NCH 
2 CH 2 CH 2 S i CH 3 (OCHjCH,) HjNCH, 
CH 2 NHCH 2 CH 2 CH 2 S i (OCH,) „ H 2 NC 
H 2 CH 2 NHCH 2 CH 2 CH 2 S i (OCHjCH,) ,. 
H 2 NCH 2 CH 2 NHCH 2 CH 2 CH 2 S i CH, (OC 
H,) 2 , H 2 N CH 2 CH 2 NHCH 2 CH 2 CH 2 S i CH 
3 (OCHjCH,) 2 , H (CH,) NCH,CH,NHC 
H 2 CH 2 CH 2 S i (OCH,) „ H (CH,) NCH, 
CH 2 NHCH 2 CH 2 CH 2 S i (OCH,CH,) „ H 

(CH,) NCH 2 CHjNHCH ! CH I CHjS i CH, 

(OCH,) j, H (CH,) NCHjCH 2 NHCHjCH 
,CH,SiCH, (OCHjCH,) „ H 2 NCH 2 CH 2 
NHCHjCHjNHCHjCHjCHjS i (OC 
H 3 ) j, HjNCHjCHjNHCHjCHjNHCHjCH 
2 CH 2 S i (OCHjCH,) „ HjNCHjCHjNHC 
HjCHjNHCHjCHjCHjS i CH, (OCH,) „ 
HjNCHjCHjNHCHjCHjNHCHjCHjCHjS 

i CH, (OCHjCH,) , 

[0 0 3 2] 

lit 4] 



WPfl-Y- il — d J. 0 4 O 1 



Hj NCHj CH 2 CH 2 SKOCH,),, 
H 2 NCH 2 CH 2 CH 2 SKOCHjCHj),, 

CH, 

H 2 NCH 2 CH 2 CH, Si(OCH,) 2 , 
CH a 

H 2 NCH 2 CH 2 CH 2 SKOCHjCH,),, 

H 2 NCH 2 CH 2 NHCH 2 CH 2 CH 2 Si(OCH,) 3 , 

H 2 NCH 2 CH 2 NHCH 2 CH 2 CH 2 Si(OCH 2 CH,)„ 

CH, 

H 2 NCH 2 CH 2 NHCH 2 CH 2 CH 2 Si(OCH») 2 , 

CH, 

H 2 NCH 2 CH 2 NHCH 2 CH 2 CH 2 Si(OCH 2 CH,) s 

[0033] ±E7sy*&tf*raus*'&trii]* 

^»tt->7> (i) tRfoZHZGm* / X.tf 

m (i i) tt. ■tO*HF«» , fi:ijHOX#^ai*» , 3t> 

# 7 5 y S"£*FDa*#«14 ->5>tCD|llJC»Sb<3teV» 



[0 0 3 4] J:Emyx#4i/fl:*||tlTtt. ft 

iiTie-fgs: (4) T^*n*t>o*«#F*Lv». 

[0 0 3 5] 
[ft 6] 

-R" 



CH 2 -CH-R e - 
\ ✓ 
O 



(4) 



[0 0 3 6] 5*+, R s «-fiSOWaST*0, 

1-25, ^in~io ©iMttxttattfco-ffiJSMl: 

>*. 7;i^u>**«*tfeft. 7)V*v> 
X, -***>7;w*u>*,. #U**3/7;k*U>*. 7 

R"»te*&S, *«ftXtt«»7*ir=MI, 
72'Jn*v'S, ADy>gf, Xtt-S 1R 
" 3 * (R»l4K*ftl'-407MM, 7/IO + 5' 

*k7fr*-Mt t LTW:K3}S» 2 ~ 4 * u 

<. *fcS^7;P^x;PStLT«Aay>S^7;V^ 

[0 0 3 7] 
[ft 6] 



CH 2 -CHCH 2 OH 
O 

CH 2 -CHCH 2 CH s OH 
\ / 
O 

CH 2 -CHCH 2 -0-(CH 2 CH 2 0)„H 
O 



CH 2 -CHCH 2 OCH 2 CH=CH 2 



<n = 1 ~1 O) 



CH, 

CH 2 -CHCH 2 OCOC = CH 2 

V / 

o 

CH 2 -CHCH 2 CH 2 CI 

V / 

o 

CH 2 -CHCH 2 OCH 2 CH 2 CH 2 Si(OCH s ) s 
O 

CH 2 -CHCH 2 OCH 2 CH 2 CH 2 Si(OCH 2 CH, ) , 
O 

CH 2 -CHCH 2 OCH 2 CH 2 SiCH, (OCH, ) 2 
O 

CH 2 -CHCH 2 OCH 2 CH 2 SICH, (OCH 2 CH, ) 2 
O 



[0 0 3 8] :(Otit>'Xiti+v'ft^ (i 



i) <D7 5/g^W^S£^tIiD*#&tt->7> 
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tjm*«-»tt*>7 ^jc&snaa*®^ i bc#u# 

=^>g#0. 0 1^2 0^1, »SL<ttO. 1-1 

0. 0 ltJMWO'*fcV»fcfin*JfcttjWB<fc*. * 
■*©**» 2 0*.fr**itt*.*£:i;*}»ttfc*«fctt 

[0 0 3 9] *3fiiJU©.(A) J&#te, ±E73/g^T 

— RNH 2 + CH 2 — CH— R'— R 1C 

o 

[0 0 4 1] ±|SiP*^)l?tt'>7> (A) Xtt-t 

> (b) a, Tf2-«gsc <2) t*s*u -toiat* 

[0 04 2] 

R 3 „S i R* 4 -d - (2) 

(5£*. r'hk^sc i ~ 8 mm&xte&m&tt'S 

Wbfc^B&©HiI&<fc*3&g. R«ttift*ftl~4 0 
7;lo*->SX«7v-0*->a> nliO, 1X(42T* 
5. ) 

[0 0 4 3] ZL HT?, R 3 CDp?3$S&l'~8©#M&Xte 

©il^Ti&S. ftfrtfHCte. -CHj, -CH 2 C 
H3, — CHjCHjCHj, CH (CHj) 2 , CH 2 
Si(OCH s )», 

Si(OCH 2 CH,) 4 , 

Si(OCH 2 CH 2 CH,) 4> 

SKOCHjCHjCHjCHs)*, 

CH 3 Si(OCH 3 ),, 

CH,Si(OCH 2 CH,) 3 , 

C^SKOCHjCHjCH,),, 

CH 3 Si(OCH 2 CHj CH 2 CH 3 ) 3 , 

(CH,) 2 Si(OCH s ) 2 , 

(CHs^SKOCHjCHjJj, 

(CH 8 ) 2 Si(OCH 2 CH 2 CH s ) 2 , 

(CH, ) 2 Si(0CH 2 CH 2 CH 2 CH S ) 2 , 

CH, 
Si(OC=CH 2 ) 4 , 



ORjSi:J:0J:Eln*»#tt->7> (i) ©73^8© 
fc*. i©t#. 7 3/*KJ:S*»ttfcftT-r**«. 

tttt*it>na©T, *»tt«Ttt*&<&*. 

[0 0 4 0] 
[ft 7] 

► -RNHCH 2 CH-R e -R 10 
OH 

CHjCHjCH,, -CH (CH 5 ) CH,CH„ -CH 
,CH (CH,) CH,. -C (CHj) s , -C,H s . - 

c,H,,fc gossan*. 

[0 0 4 4] R 4 «^Scl~4 07;Un^->S 

X«7->P+->*T*0, AttWlCfi. -OCH„ - 
OCHjCHj, -OCHjCHjCHj, -OCH (C 
H 3 ) j> -OCHjCHjCH 2 CH 3 , -OCH (C 
H 3 ) CH,CH„ -OCHjCH (CH S ) CH„ -O 
C (CHj) 3. -OCOCHj, -OCOCH,CHj& 

[0 04 5] nteO. lXtt2T265. 

[0 0 4 6] Z<Dj£ (2) <DtQ*.ftm&>>7> (B) £ 

[0 0 4 7] 
[ft 8] 



CH, 

CH 3 Si(OC=CH 2 



O 

Si(OCCH s ) 4 , 



o 
II 



CH s Si(OCCH,),, 



CH, 

(CH,) 2 Si(OC = CH 2 ) 2 , 
O 

(CH 3 ) 2 Si(OCCH 3 ) 2 



[0 0 4 8] Cft&WtpTftKffSKtt. Si (OC 
H 3 ) 4 . S i (OCHjCHj) 4 , CH 3 S i (OC 
H 3 ) 3 , CH 3 S i (OCHiCH,) 3 . (CH,) 2 S i 



(OCH3) 2 » (CH,) 2 S i (OCH 2 CH 3 ) 2 > K. 
[0 0 4 9] ±KlD*»*tt'>5> (A) Xte-£©gB# 
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IWPl 1-3152 



tafcttmwtt (2) <DM*ftM&->7> (B) Xitt 
©ffl#Jn*#IBttSiE£LTflJ^**£, -t©iE£J* 

«, Jp*»»tt->7> (A) xtt*©»#ija*#»« i 

0 0fiftS5fC*tbjD7K^»tt->7> (B) Xte*<DMtt 
ft]###tt5~2 0 Oll«©ffl£T*0, ctOWSL 
<ttlD*»»tt->5> (B) X«^©g|5^Jja7K^!fe© 
i*«10-15 0ai»T»5. ifl)*3&*2 0 0«*» 

[0 0 5 0] ±teSD*^»14->7> (A) , (B) Xtt 

(C) 

BB6^^-;k **x*jk 7-fehW^x^ 

^h>^, ^'J-tr'J>> ?ifU>yij3-JWfO^U 

[0 0 5 1 ] »«OlttB»i/7>l 0 oa«Bll*fL 
T4 0 0-5, 0 0 0li»*«»*l/H. MJC$T*L< 
ttl. 0 0 0-3, 0 0 OaMgBT&S. 8IS©ltf4 
0 0l«**D*fcV»fcE***iIfirLTtf. 

5, 0 0 0ll8J:D$fr>&ftffttK: 

[0 0 5 2] *§ig*©*CDSte, */IK»->5> 

©^Jl/]t JpT 5 ~ 5 0 * h d O^VVcW 5 «fc 

tfmitTzm-stf&z. 5 o 

[0 0 5 3] S^ailTIt (1) iE£*>7>«:* 

»jw*»ci*"F-r5#s» (2) fi-&->7>*^tt**» 
aH^g^s^v^KJicSirF-ra^tt. (3) flo*# 
®tt->7> (B) xtt*o»«-ln*»»»**'t J *i»tt 

STU *©». m*ttM& ; sy> (A) Xtt*©B8» 
in*»*«BSi«T-r<b*te. (4) aj*5J-*tt->5> 
(A) Xtt J E-©ge«-JD*^^ ; &7jc+^^ttj!]D*^(C 

Oft. JJD*#fl?tt->7> (B) Xte^©gB»flD7k#« 

%©££tt©£>b, JNFtc (1) OSfSJSAWJL 

[0 0 5 4] ±E#*4r-f*ft'&* (D) » 4 

(i) ±EUfc-iB:sc (i) T-*$n-57 = ya^ww 

lOOUffigfit, (B) ±BBLfc-jRSC (2) T^Stt 



s*gB. <tip^L<iii o~i 5 oiiffltsin***- 

*£tf*£ifc«koT*©in*##*fcllfc». d©ft] 
*£*M*£ (i i) ±E*« ; Eyx#*S/fl:'&«*Kl6 

[0 0 5 5] u^T, ±E (i) , (B) , ( i i ) £ 

(i) j&tfi (B) u^xtt*n6©«»in*»*** 

mtZZttf-VZ. ££)®#fc±E.i:B&T&3. JE 

B?lfifC»LX#*>'*3i«b. 0 1-2 0^1. 

*U<tto. i~i o ; EJi'*©«SHt^5<J;o{cW^ : e 

/x#*Mfc£»*flUBTntf.fc<, 

iiEW^^E y xjP* i/ft"^** 7 5 / »-£*r*r«&*£-£ 

wrssc (i) ©Jn*^»tt->7>x«^©a5»ip*^ 

[0 0 5 6] a*. W«$--f SffcSfc <C) . (D) » 

to, isuoLT, mmnmits® (o x« 

(D) 1 0 0fi«g|$i::2tLT*l 0-2, oooii 

as, jfs l < i* i o - 1 . ooo mmn<Ditmzm&-f 

[0 0 5 7] £©J:3lcLT*&nfc (II) fifc#tt, 
*tt<>£*T©«#jHfctt***<, (I) f£#© 

Jfcfttc«kO*3&«7;v*Utt«*fc**»^ic*v»T'bft 
jfcttcbittT^a. 

[0058] (in /&#©aiigsiD««. ( i ) 

©**tt!ft»ft-&*R^/Xtt*aWlfifl:^«©a»«: 
«fc0Jltt*««, ( I) fiitfH 0a*ggtC^LT2~6 0 

a«g&, #ki o~4 oiiast-r*. KftHtf2ii 

MM:D£V»&. t>tt**nCU©»*tt»**»t»T 

[0 0 5 9] *&9J©&j£4fel* (I I I) fi£#<hLT7K 
£&fflU ±B (I) (I I) l/TJB 
t,>5fc©T&-5. 

[0 0 6 0] dCT'7K©^ffl*f4, (I) fi£»l 011 
gBC:*tL-3 0- 1 0, 0 0 0118, #1:4 0-1, 0 
0 0a«SBT*f3> 3 0ll»J:Ot>*te^iiit*tt-f 
>^»jfi«©«#ftfttt3&*»flSU. *&, 10, 00 0 
HfflS.fcO^tliltfSLtt. BW©H«lC«te>J4^. 

[0 0 6 1 ] *fEW©-f > ^ fififitttt. -haS ( I ) ~ 

(III) S#W*l/Tft6t»»T. B*tt. 
^tt. <>^n±tHS5£tt. % fettle fin, •f>^vi7 



■rtm-r x. jl oxo^o^. 



[0 0 6 2] «*.n, y^te*o*»«t. -r>*qt 
o K;W7^3-^tei»*#(f * C i*»T*. tnatt 1 

to o 6 3] ±E«sa*-f >2a&«4»KE£'-ra* 

(I) 0M»K:**Ll-4 0fi«g|5. 

1 MftgB<fc 0 *>d>fcir»fc-f >*ttWft«tt**M 
<tt*#&*»*0. 4 0«*g&«fc9 ! fe^£»# 

s. 

[0 0 6 4] «&tttt£CMMK**.%liftH 

MM. |WSSttfflJa:£*asliPtT"bJ:V». *fc*t»ffltr 
'H-NMR^ hZk^S 

Si-CHj£hl 2 CH 2 - 
CHjCHjCHjNHCtlj-CHaO - SI 

CHj,CHCH 2 OM 

I 

OH 

-NH- 



v - & t* *'« 10 T 5 d t =b T* # * . 
[0 0 6 5] *%BJ<D< >^mfi)c^«. B>*t>L<KJfll 

[0 0 6 6] 

[21M0J] BIT, MM*** U * 

«Wt*#«C«Wr*3S«. *«W4TE0*lt#lfc« . 

[0 0 6 7] [££#1 1 ) ft*HI. 
«&&2 0 0m 1 OEJSSC (CH 3 0) ,S i CH ? C 
H z CHjNH 2 l 0 0 g (0. 5 6=E)V) £Aft, ft& 
fi-&Lfc**& 8 OtHCJnfcbfc. *Z.\Z2, 3 -X#* 
2. 2g (0. 8 4^JW 41 
PtraAHj-TSTFLfc. XK8 0T:T5P9IBHJWbT75 
y*£XJi?*->£0E£Sfj*j-fr. ^ilOmmHg 
<&»BETK8 0*CTfi«»*H*bTln*»*tt*>5>- 

(A-l) ■t©tt«*TEK«1-. 

[0 0 6 8] 

[ft 9] 

1 . 0 p pm (d, 2H) 

2. 0 p pm (m, 2H) 

2 . 8 ~ 3 . 2 p p m (m, 4 H) 

3. 6~4. 2 p pm (m ( 1 4 H) 

1. 4ppm (Broad, 1H) 



3 3 5 0 cm" 1 : 



icbroiaiiiT^ g# TfEK&T-SH* * tilt rox-fe 6 ^ t tfMS £ Jut. 

(CH 3 0) 3 SiCH,CH 2 CH 2 NH 2 + CH 2 -CHCH 2 OH 

O 

H 

> (CH 3 0) 3 SiCH 2 CH 3 CH 2 N ^-CH 2 - CHCH 2 OH 

OH 



[0069] c£jdcW2) mm. a*itRr;»»g* 

flf*&2 0 Ora 1 ©S*ii: (CH 3 0) 3 S i CH 2 C 
HjCHzNHCHjCHjNHz 1 0 0 g (0. 4 5 =E 

112, 3 -X#*->- 1 0. 3g 

(o. 6 8t;» *i«fW*>tTT*TUfc. kksot; 



T 5 l$fflit#UT7 5 y g£Xtf *->g<D£j£;£?7fc 

-t©»l 0mmHg<&»EETK:8 0t;T{£®#£W 
*LTSQ*^«?14->7> (A- 2) fcfcfc. -tOttttS 
TEC**. 
[ 0 0 7 0] 

Wti 0] 
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ftffl¥l 1-315231 



'H-NMR^ Kdk^g 

sSi-Chl 2 - 0. 7ppm(d, 2 H) 

Si-CHjCUjCHj- 1 • 6 p pm (m, 2 H) 

CHjCHjCHzNHCt^ChlzNHCHj-CHjO- Si 

2. 3~2. 8 p pm (m, 8 H) 

CH,CHCH 2 0H 3. 6~4. 2p pm(m, 1 4 H) 

OH 

-NHCH 2 CH 2 NH- 1. 2ppm (Broad, 2 H) 

3 34 0 cm-':OH#J|Si 

(CH a 0) s SiCH 2 CH 2 CH 2 NHCH 2 CH 2 NH 2 + CH 2 -CHCH 2 OH 

O 

H 

* (CH s 0) s SiCH 2 CH 2 CH 2 NHCH 2 CH 2 N-CH 2 -CHCH 2 OH 

OH 



[0 0 7 1] 3] *120g (6. 67 tM 

WLm.vr-Bcttftmmzmxtz2 o o m 1 cs* 

fcJD*^®14->7> (A-l) 5 0. 6 g (0. 2^6 
M &tfCH 3 S i (OCHj) jl3. 6 g (0. .It 
M ^UcfeC^fiTl 0 ft?n\M~}XM~T Isft £. 
ZZ, 2 5X:frt> 3 6'C(CF*gia^±#Lit„ Mfc^-Y^ 

0~7 CCfcJnJRU 1 
fTofc. *Cl^f*7W-«Dft». fti&9 8 

0, W*er-f*<b^«***l 5 2 g*»fc. 
©*SfS# (1 0 5"C/3P$IH) «2 5. 3%Tfeo 

[0 0 7 2] (^«4) *120g (6. 6 7^;i0 
&mt®, »SttRtf#3IS*«*.fc2 0 0ml 

mcAn, «#a-&bfc. zziztmsmiiT-nzn 

fcjD*«'*tt->7> (A-l) 5 0. 6g (0. 2^E 

;w a^s i (och 3 ) ,15. 2g(o. hejm & 

»•& Lfc *> ©£^2ST* 1 0 flfl]* T»T Lfc £ Z 5 . 
T6 0-7 OICKiD&U ^OSSlffifi^fTo 

«fr-f*fl;£tt*»«l 4 6 g£t#fc. CcofccDW^F}? 
(1 0 5*C/3P$r B 1) (J2 6. 3XT*ofc. 
[0 0 7 3] 5 ] 7Kl2 0g (6. 6 7=6^) 

mtwrn. 2 o o m 1 ©gfs; 

gilCAtt. CCtc±BE£/>jc#l2T'f#<=>n 
fcin*»*tt->7> (A -2) 59. 2g (0. 2* 



;M StfCHjS i (OCHj) jl3. 6g(0. It 
M SE^LfcfeOSIilTl 0»M*»tTirFLfct 
2 SCsfinS 3 6*CfrrtSd«±#Ufc. IK:*--^ 
/**KT6 0~7 OTCfctaJRU *©**lWM«tf* 

*C*T±tf. 

©*JV6# (10 5t/3^) £2 5. 0%T&o 

[0 0 7 4] C^-J5K«6] 7*c 1 2 0 g (6. 6 7 =b)V) 
%m&®. SKW-fttfftUSS**.*: 2 0 0ml <D£& 

ska*. m&&&Ltz. zz\iz±itt0LW2xm*>n 

fcln*»«HtS/7> (A- 2) 5 9. 2g (0. 2 * 
;H S^S 1 (OCHj) 4 15. 2g(0. l^W 6 
S-&bfct>cD*SflTl o^Md^tTatTU-fcti:*. 
2 5JGi&»5 3 6tfC^jl**±#UJt. HK^-OW^XC 
T6 0-7 CClCftPlSfiL, mmttttefT? 

tttt-f*ft£tt**ttl 5 1 g*f»fc. 

(1 0 5t;/3«fPJI) Ii2 6. 0%T&ofc. 
[0 0 7 5] CSJ5K0IJ7) *120g (6. 6 7 tJU) 

flfttta^»ai«*ffl^fc2 oomi ©ejs 

SKAft. it^S-&L/co C^ICHjNCHjCHjNH 
CH 2 CH,CH 2 S i (OCH,) 3 4 4. 4 g (0. 2 
*;i<) KtfCHjS i (OCHj) ,1 3. 6 g (0. 1 
'EM *«£Ufc<b©*IHrCl 0»M*»»tT*TUfc 

2 5ti^5 5T;i:w±#l/fc. HK*-f 

0-7 OtZl^jn&U 1 DSPflJf # 
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vrtm-r xx o x d ^ o x 



16. 3g (0. 2 2^1/) £ 1 5 5}WttTfigTU 

rum. fiS9 sicsx^tf. m±Ltz*? 
^-rs^ticto, *«*-f 6 3 g & 

#7t. ^tf)*)©^*?^ (10 5t/3(tri) «2 
9. O^T'&^fc. 

CO 0 7 6] (^«8)*12 0g (6. 6 7^^) 

zm.wm* a«w-Rtn&3ssfli^fc2 oomi ros^ 

SKlAft, }t^S-&LfCo il^lCH z NCHjCH 2 NH 
CHjCHjCHjS i (CH 3 ) (OCH,) ,4 1. 2g 
(0. 2 : &;W Rtf (CH 3 ) jS i (OCH 3 ) ,1 2. 
Og (0. ltW *fi-&Lfct>0*£ffl.Tl 0#IBJj&* 
ttTBTUfciH^ 2 51Cj&»&4 6T:Krtfi.*«±#l, 
&. HK*-f JWX*KT6 0~7 OXJfcinfcU *0D* 
£l«FW«#*?T-3;fc. BWX2. 3-X**v-l- 
^D/V-JH6. 3g (0. 2 2=E;W *15»M* 

ttTBTU jeKiPSiaj«#*frofc. *i:x7f^7 

ttl 7 OgSflfc. dCDfccoo^FSfgtf (1 0 5"C/3 
PtM) B3 1. 0 XT'&^Tz. 
[0 0 7 7] C£ttft 1 ) 

( 1 ) *»tt*fsMfc-&* : *]Kft:dt»SC*tt»o^ D y 
*S—)V79y9LF/S. 0 g 

(2) ^)S«3 0f«H*^*/19. 7g (HB 
»5. Og) 

(3) */6 5. 3 g 

(4) mmm : ^u*u>/i o. og 

(i) ~ (4) u B*tt-f>*a*ja&*w 

( 1 ) "*»ttSfeWfc'&» : 7;H« U y^a»©7*>y H 
Uj/ K 1 4/5. 0 g 

(2) £rt«3©**$--r*fc£*/l 9. 7g (Q« 
#5. Og) 

(3) */6 5. 3 g 

(4) ftSB : ^'J-fe'J >/l 0. 0 g 

(1) ~ (4) U B*tt-f >*&j£4feeil 

Win-' f >*] 

( 1 ) *»tt**Kfr£ft : IM«JC^aS!©7->7 
NXD-2 3/5. Og 

(2) £]««3©*«4r-f*fc£*/l 9. 7g (@Jg 
#5. 0 g) 

( 3 ) */ 6 5 . 3 g 

(4) {SSftJ : ^'J-tU>/l 0. 0 g 

(i) ~ (4) /&#£®£u w*tt-r>*ajs*s« 



[■>7H >£] 

( 1 ) *»tt3fe8fc£« : *3KfkJ«*a6a«07->y 
h':/Jl/-9 2/5. Og 

(2) £*B3©*«4r-f*fl:£4b/l 9. 7g (EJfJ 
#5. 0 g) 

(3) */6 5. 3 g 

(4) &S$J : ^U-t'J>/l 0. Og' 
(1) ~ (4) fi£#£g£L. 

[0 0 7 8] £n&4ftfl!W >£&f£$|£-r >9i?x.y 
b7V>y--m (*W>8S BJC-6 0 0 Si) c' 

*fc^H»TTE©ff«*fTofc. ejRtaits-r. 

[0 0 7 9] 

65IS±tffcl5©W*B*©Bfl:*BBLfc. 

O : »¥B«Bfl;&U 

A : -^jjclCkSKi;**?) 

x : *KJ:«Ci;94ftLfc> 

BBOSBfett 

O : fSfite&Jff 
x : 36fitt»^ 

lBBBBBJ^SfrofcRf, /XJHfc€tfJLP(ZM>* 

O : B^BBOfrTtlfct 

A : »*H*0— tf*hM-*l* 0 

x : QCTftOfrt'tUkLV) 

(yxjusso. 9*B*©*-m*«ffl*s 

TOBM) . 

6 OtTft#ftgtt 

-f>^ariE**6 ox:©B*TK:tt«t. 
[0080] :mmm 2 3 

( 1 ) *^i±^m^ti : SBMbriasa^aBo* □ 5 

'/-^vi'LF/S. 0g 

(2) £j«a4 0*«4r-r»fl:£*/l 9. Og (BB 
»10. 0 g) 

(3) */6 6. 0 g 

(4) #S3<J :^Ut'J>/10. 0 g 

(1) ~ (4) /£#£jg£U BAtt'f >»&j£tt«H 
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J. X «J J. O O J. 



( 1 ) *»ttJfe»ft-&« :7AH 'J -v ^ttS!©7 -> y F 
l/yHl4/5. 0 g 

(2) £j£tt4©£"ttKr-r*fls£«/l 9. Og 
»10. 0 g) 

(3) */66. Og 

(4) {SS#J : yj-fe>J>/l 0. 0 g 

(1) ~ (4) &#Sffi£U H*tt<>9«d£««M 

Win- r>*] 

( 1 ) *»tt5fe*5Hfc£« : lMttttS^ttlSro7y-y 
HMXD-2 3/5. 0 g 

(2) &&m4<D#wt'r'(m<t'£y)/i 9. o g 

»10. 0 g) 

(3) */6 6. 0 g 

(4) ®MM : ^'J-fc'J>/l 0. 0 g 

(1) ~ (4) jfcfl-Sfi^U Etett'f 

[->7 

F^-9 2/5. Og 

(2) nam Anmmtr* mc&*s/ 1 9. o g (s$ 

»10. 0 g) 

( 3 ) */ 6 6 . 0 g 

(4) ftSSI : yu-tU >/l 0. 0 g 

(1) ~ (4) (fcfl-*ffi£U »*tt-f >^«Ufi««H 

[0 0 8 1] £ft6>4fi©-f >*ttJ*fc*-f >?~?x.y 
h7>)>?-® (**J>m BJC-6 0 0 S«)K 

tt*is«i tn«icff-Dfc. 1****1 ts-r. 
coo8 2] tnmm3) 

( 1 ) *®&$km<t&® ^ft^i^ttac^ □ 5 

7-^?yfLF/S. Og 

(2) £jfc«5©*«$r-faMs£*/2 0. Og (@Jg 
#5. Og) 

(3) */6 5. 0 g 

(4) {SMI : #V±V>/1 0. 0 g 

(1) ~ (4) J&#£ig£U B*tt-f >4?i8B.ja£*«rW 

( 1 ) **tt*»{t^* : 7Jl>K U y ^a»©7-> y K 
1/y Kl 4/5. Og 

(2) ££«5 0tf*$r-f *fc-&«/2 o. Og (B» 
^5. Og) 

(3) */6 5. 0 g 

(4) ffiSSiJ : ^U-tr'J>/l 0. 0 g 

(1) ~ (4) £#4ig£U B*tt-f >^«afiE«*W 



( 1 ) *»ttSfe*5Hfc£«| : 3K3K{b**a^ttB©7->y 
H-f xn-2 3/5. 0 g 

(2) ^l«W5©*«dr-f*ft^1to/2 0. Og 
#5. Og) 

(3) */6 5. 0 g 

(4) ftflffl: yj-t'J>/l 0. 0 g 

(1) ~ (4) £#£g-&U B*tt-f >^ftj£««H 

[->7W>£] 

(1) *»tt*Wb^« : **<fcda*5!C£4tB©7->v 
h*^-9 2/5. Og 

( 2 ) 5 ©#*dr-f *{t^»/ 2 0. 0 g (HJg 
#5. Og) 

(3) */6 5. 0 g 

(4) : yy-fe'J >/l 0. 0 g 
(1) ~ (4) «#Sfi£U »*tt-f 

[0083] nn64e©-f>^aj«ft€-f >^^»; 

N7'j>*-« (*w>M B J C-6 o osi) 

[0 0 8 4] C*jfc0ij4] 

( 1 ) '*»«»#Mb£« : *«<fcj«*a#a»©* n 5 
4 /-*y?»irLF/5. Og 

(2) &j£fl6 04flt4M' mto&*S/l 9. 2g (B» • 
#5. Og) 

(3) #/6 5. 8 g 

(4) ftfiffl : ^U-feU>/l 0. 0 g 

(1) ~ (4) j£&e&£U B*tt-f >£fflj£!&l£i8 

( 1 ) *SttJMBHfc£*l : 7)1/ h* U y ?a»©7->y F 
U y F 1 4 / 5 . 0 g 

(2) ^rt«6©*«^r"-f#fl:^»/l 9. 2g (S£ 
#5. 0 g) 

(3) . 7K/6 5. 8 g 

(4) «S» : ^U-trU>/l 0. 0 g 

(1) ~ (4) U B*tt-f >^»J««SW 

[-fin— f>*] 

( 1 ) *SttJfe*3Ht£* : 3K«flS)«*S:*a«©7->y 
F-fin-2 3/5. Og 

(2) %m\&v>m$k'r-imfc%®/\ 9. 2g 

#5. 0 g) 

(3) */6 5. 8 g 

(4) : ^y-ty >/i 0. 0 g 

(i) ~ (4) /£#£zi-&u »*tt-r >^a««jsn 

[->7><>^] 



- 12 - 



( 1 ) *»teSfe*Ht£tt : **fl:*«cSC*a«07 ->y 
K^;i/-9 2/5. 0 g 

(2) ^JiflRJ6©**dr-fi)Sft^«/l 9. 2g 
#5. 0 g) 

( 3 ) */ 6 5 . 8 g 

(4) &mm : yj-tu>/i 0. 0 g 

(1) ~ (4) «#*fiSU ft*tt<f >*&A4b£H 

[0 0 8 5] cn64ftO-f >^adE»*-f >^5?xy 
h:/»J>*Hi (*■*• />S3 BJC-6 0 0 S1) c 

bummi i tra«fcfTofc. fsmss i n^-r. 

[0 0 8 6] Cflttffl 5 ] 

( 1 ) **ttftfHfc^fc : 3K3Kft«*^a«Oir n 7 
7-;^7 7^LF/5. 0 g 

(2) ^7®W«MM^/17. 2g (H» 
»5. 0 g) 

(3) */67. 8 g 

(4) ftBtt: £"J-fe'J>/l 0. Og 

(1) ~ (4) i$.ftzm.£L. 

MLfc. 

( 1 ) *8ttftfHk£4tl : 7J\r h* 'J y ^a»©7->y h* 
Vy HI 4/5. Og 

( 2 ) 7 ornrn^ #ft-&»/ 17. 2 g 

#5. Og) 

(3) */6 7. 8 g 

(4) &s?ri : yy-tu >/l 0. 0 g 

(1) ~ (4) J&#£jg-&U W*tt-f >*»fifc**BI 
Hid — T>^] 

( 1 ) *»tt»#Ht£*i : K*fcjaH*5S£a«©7'5/v 
F-fXD-23/5. Og 

(2) ^«7©W«dr-f*ft#»/l 7. 2g 
#5. Og) 

( 3 ) */ 6 7 . 8 g 

(4) Afiffil : yy-fe'J >/l 0. 0 g 

(1) ~ (4) j£#Sfi£U B*tt'f>**U£tt£M 

(1) : JK3SCft:jaE«^a«©7'>y 
K^;l/-9 2/5. 0 g 

(2) tuMnnmmwmft&to/n. 2g 

#5. 0 g) 

(3) */67. 8 g 

(4) &MM : ^y-fe'J>/l 0. 0 g 

(1) ~ (4) ^Sl^L, »*tt-f >*liJ£4beil 

[0087] 4fi©-r szmmwi&i >9*Jx.y 



h?y (*w >s bjc-6oos«) c 

[0 0 8.8] CHS£^J6) 

(1) **tt»*Mt#tt ; *Jftfcj«H*5t£aM0*D5 
»/-^77vnF/5. Og 

(2) 8 ©W«$r-f *<fc£tt/ 1 6. lg (EJ£ 
#5. Og) 

(3) */6 8. 9 g 

(4) ftiM : yj-fcU >/l 0. Og 

(1) ~ (4) sass^u w*ttf>*ajs*i*n 

[V-te*>*-r>:7] 

( 1 ) **tt**Mk^« : 7)V H 'J y ^aS©7 -> y h* • 
h* 1 4/5. 0 g 

(2) 8 *flrfrtfc/i 6. 1 g. (B9 

»5. Og) 

(3) */6 8. 9 g 

(4) &®M : yy-feU >/l 0. Og 

(1) ~ (4) U B*tt-f >^aj3t**« 

(1) *»tt»*Hfc£tt : **fcJjaHSKtft««>75'y 
hMXP-2 3/5. Og 

(2) *««|8©#«!r-f*fl:^«/l 6. lg (BJg. 
#5. 0 g) 

(3) */6 8. 9 g 

(4) «fi» : yy-fey>/l 0. Og 

(1) ~ (4) u iMctt-f >*aia«sw 

(1) *jsttft^* : m*fti3t«a6a«o7s/y 

F7>-9 2/5. 0g 

(2) 8 amm?* 1 6. lg (B9 
#5. 0g) 

(3) 7K/6 8. 9 g 

", (4) : *nj-tu >/i 0. 0 g 

(1) ~ (4) rt#£fi^U K*tt-f >*«Jjctt*H 
[0 0 8 9] Ctl6 4ftO-f >0arictoS-f >*5*xv 

h^y / >s BJc-6oosi) c 

[0 0 9 0] CtfciK^l] -f hT'y >^-« 

(*W>M B J C- 6 0 0 S«) ftao-f 

^M0tJ 1 tRHtfcfrofc. 1 fcw-T. 

[0 0 9 1 ] [ttttfl|2] -f >^->*x-y h^'J 
(I7*V>I! MJ- 5 0 0 C1) #l0-f>i7«:fflM 
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-nruH-r x x — a x o 4 a ± 



x. a*o«t:-f >^-^xy hE»*fi^fc. swam 

[0 0 9 2] [tk«W3) 

( 1 ) *»tt»*Hb£tt : JK«ftfi£*SC^a«©^ n 7 
i ;-iW7»^LF/5. Og 

(2) ^>^X5 L U>'\^3 >/5. Og 

( 3 ) */ 8 0 . 0 g 

(4) SS#J : ^U-feU>/l 0. 0 g 

(1) - u u »*tt-r >^a«**n 

[Tif^f >£] 

( 1 ) *ttttftttfc£* : 7;U H U yftta©7y^ H 
1/7K14/5. Og 

(2) ^>^X^U>^\+-y-3>/5. Og 

(3) */80. 0 g 

(4) RUM : yj-fe'J>/l 0. Og 

(1) - (4) fi!t#£g£U »*tt-f >*a&*j£H 

KXD-f >£] 

( 1 ) **ttft»ft-&* : J&#ftJ&K5£#aJS©7->y 
MXD-2 3/5. 0 g 

(2) ^>^X^U>^+it3>/5. Og 

(3) #/8 0. 0 g 

(4) ftfigg : ^U-t'J>/l 0. Og 

(1) ~ (4) dsasg^u »*tt-r >^nua**w 

[->7><>£] 

( 1 ) *»tt»*Hb'&«i : I^tfl^^ttSOJyy 
h*^-9 2/5. Og 

(3) */80. 0 g 

(4) &S$J : ^'J-fc'J>/l 0. 0 g 
(1) ~ (4) U B*tt-f 

[0 0 9 3] ^n&4fiO'f>^»*'f^^i7 
h^'J >^-« >S! B J C- 6 0 0 S®) \Z 



[0 0 9 4] CJt««4D 

(1) *»tt»»fl:^«i:jitscfti«*a*a»oe7D5 

7-JW-^LF/5. Og 

(2) h'JX^l/>^>^5>/5. Og 

(3) */80. 0 g 

(4) 9kmm : ^'J-fc'J >/l 0. 0 g- 
(1) ~ (4) j£#£g£U B*te-f 

(1) **ttft*Wfc-&fc : 7JPHUy^tt»fiD75/y h* 
1/7H4/5. Og 

(2) HJX^U>^>^ = >/5. Og 

(3) 7K/8 0. 0 g 

(4) &MM : ^U-fe'J>/l 0. Og 

(1) ~~ (4) fifc#£g-&U B*tt-f>2«Ufttt«B| 

[-fxn~f 

(1) **ttas»ft^* : ^ft^#ai©7->7 
h^txp-2 3/5. 0 g 

(2) HUX^l^>^>^5>/5. Og 

( 3 ) 8 0 . 0 g 

(4) &WM : ^Uir'J >/10. 0 g 

(1) ~ (4) jS#fcft-&U B*tt-f >^«J««*P 

l»7>-f >*] 

(1) **tt*»<fc-&ft : JK3Kfctf*SC#a«©7->-.y. 
K^;l/-9 2/5. Og 

(2) h'JX5 1 l/>^>^5 >/5. Og 
( 3 ) #/ 8 0 . 0 g 

(4) ft&ffl : ^U-fe'J >/l 0. 0 g 

(1) ~ (4) f&ttzmsv* B*tt-r >^a<a«*Bi 

[0 0 9 5] cnS4ft«D'f>^ariEliH >i7-^x>v 
h^'J^-i B)C-6 0 0Si) iC 

[0 0 9 6] 
[ftl] 
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[0097] ic«n*«»tTft<. «flF*3ett, -r>^ttffi^£ttfc 



(72)BW# 0j« jE9§ . (72)fg0JJ# Uj* US 



- 15 - 



